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I. Title of the Invention 
Polymerization Process of Olefins 

II. Claims 

1. in processes of producing olefin polymers by 
polymerization of olefins in the presence of catalysts, 
a production process of olefins characterized by using catalysts 

which consist of 

,(A) a solid catalyst component containing titanium, 
magnesium and halogen as essential ingredients, 

(B) an organic aluminum compound, and 

(C) an acetal compound expressed by the following general 
formula (I) r 

R'U^^ r * ( i ) 

R 1 R • 

(where R 1 , R 6 are hydrocarbyls , R 2 -R 5 are hydrogens, radicals of 
hydrocarbyls, halogenated hydrocarbyls or radicals of compounds 
containing hetero atoms, all or a part of R 2 -R 5 may be same or 
different, and all or a part of R^R 6 may form a ring) . 
III. Detailed Explanation of the Invention 
1. Field of Industrial Application 

This invention is related to a production process of olefins 



lumbers in the margin indicate pagination in the foreign 

text . 
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with catalysts displaying high performance when they are provided 
for the polymerization of olefins, and particularly to a 
production process of olefins which enables to obtain high 
stereoregular polymers in a high yield in the polymerization of 
C 3 or higher a-olefins. 

2. Conventional Techniques 

It has been well known before that esters (e.g., Japan Kokai 
48-16986) , organic silicon compounds (Japan Kokai 54-94590, 55- 
36203, 57-63312) or acetal compounds (Japan Kokai 61-145206, 61- 
271304, 62-54705, 62-54706) are used as co-catalyst components of 
supported Ziegler catalysts. J_2 

To our knowledge, however, when the above compounds are used 
as co-catalysts components of supported Ziegler catalysts, they 
have serious disadvantages as indicated below, respectively. 

Namely, esters 

(a) must be added in a large quantity. 

(b) cause significant reduction of polymerization activity 

(c) have insufficient stereoregularity . 

(d) have a bad odor remained in resultant polymers. 

Organic silicon compounds 

(a) have insufficient polymerization activity in practice. 

(b) are expensive. 

Previous acetal compounds 
(a) must be added in a large quantity. 
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(b) cause significant reduction of polymerization activity. 

(c) have insufficient stereoregularity . 

Accordingly, it has been strongly demanded to develop 
catalysts to solve the above problems. 

3. Subjects to Be Solved by the Invention 

The purposes of this invention is to solve the above 
problems and provide co-catalysts which have high 
stereoregularity, no bad odor and are relatively cheap. 

4. Means for Solving the Subjects 

The inventors made earnest studies which should give co- 
catalysts for solving these subjects. As a result, they 
discovered that in processes of producing olefin polymers by 
polymerization of olefins in the presence of catalysts, 
a production process of olefins characterized by using catalysts 
which consist of 

(A) a solid catalyst component containing titanium, 
magnesium and halogen as essential ingredients, 

(B) an organic aluminum compound, and 

(C) an acetal compound expressed by the following general 
formula (I) , 



(where R 1 , R 6 are hydrocarbyls, R 2 -R 5 are hydrogens, hydrocarbyls , 




( i ) 



R ■ 



R • 
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halogenated hydrocarbyls or radicals of compounds containing 
hetero atoms, all or a part of R 2 -R 5 may be same or different, 
and all or a part of F^-R 6 may form a ring) , 
thus came to accomplish this invention. 

The essence of this invention consists in that acetal 
compounds with a specific structure are used as the co-catalyst 
component (especially called external donors) , and the acetal 
compounds with a specific structure were unexpected to have such 
an effect before. 

This invention is specifically explained below. 

As the magnesium compounds used in this invention, magnesium 
halides such as magnesium chloride, magnesium bromide, etc., 
alkoxy magnesium such as ethoxymagnesium, isopropoxymagnesium, 
etc., magnesium carboxylates such as magnesium laurate, magnesium 
stearate, etc., alkylmagnesiums such as butylmethylmagnesium, 
etc. can be exemplified. Mixtures of two or more of these 
compounds may also be used. Magnesium halides are preferably 
used, or magnesium halides are formed in the catalyst 
preparation. More preferably, the above halogen is chlorine. 

As the titanium compounds used in this invention, compounds 
as expressed by the following general formula can be given. 

TiX^OR 7 )! 

here X is a halogen, R 7 indicates a C 36 or lower hydrocarbyl, m, 1 
are 0 to 4, and m+1 is 3 or 4. 
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Titanium halides such as titanium tetrachloride, titanium 
tetrabromide, etc., titanium alkoxides such as titanium butoxide, 
titanium ethoxide, etc., alkoxytitanium halides such as 
phenoxytitanium chloride, etc. can be specifically exemplified. 
Mixtures of two or more of these compounds may also be used. The 
titanium compounds are preferably tetravalent titanium compounds 
and X is preferably chlorine. Titanium tetrachloride, butoxy 
trichloroethane, tetrabutoxy ethane, etc. can be specifically 
given. J_3 

The halogens used in this invention are fluorine, chlorine, 
bromine and iodine, preferably chlorine. Specific compounds of 
halogen source actually exemplified in practice are dependent on 
catalyst preparations, titanium halides such as tetrachloride, 
tetrabromide, etc., silicon halides such as silicon 
tetrachloride, silicon tetrabromide, etc., phosphorus halides 
such as phosphorus trichloride, phosphorus tetrachloride, etc. 
are typical examples, and halogenated hydrocarbons, halogenated 
monomers, halogen acids (HC1, HBr, HI, etc.) may be used 
according to preparations. They may be used in common with the 
titanium compounds and magnesium compounds. 

When the solid catalyst component (A) used in this invention 
is prepared, various electronic donors (internal donors) may be 
added, and sometimes they are preferably added. As the electronic 
donors, oxygen-containing compounds and nitrogen-containing 
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compounds, etc. are given. More specifically, (a) C^-C^ alcohols 
such as methanol, ethanol, propanol, butanol, pentanol, hexanol, 
octanol, dodecanol, octadecyl alcohol, 2-ethylhexyl alcohol, 
benzyl alcohol, cumyl alcohol, diphenyl methanol, triphenyl 
methanol, etc.; (b) C 6 -C 25 phenols which may have alkyls such as 
phenol, cresol, cumylphenol, ethylphenol, propylphenol , 
nonylphenol, naphthol, etc.; (c) C 3 -C 15 ketones such as acetone, 
methyl ethyl ketone, methyl isobutyl ketone, acetophenone, 
benzophenone, cyclohexanone, etc.; (d) C 2 -C 15 aldehydes such as 
acetoaldehyde, propionaldehyde, tolualdehyde, naphthaldehyde, 
etc.; (e) C 2 -C 20 organic esters such as methyl formate, ethyl 
formate, methyl acetate, ethyl acetate, propyl acetate, octyl 
acetate, cyclohexyl acetate, methyl cellosolve acetate, 
cellosolve acetate, butyl cellosolve acetate, ethyl propionate, 
methyl n-butylate, ethyl isobutylate, isopropyl isobutylate, 
ethyl valerate, butyl valerate, ethyl stearate, methyl 
chloroacetate, ethyl dichloroacetate, methyl methacrylate , ethyl 
methacrylate, ethyl cyclohexane carboxylate, propyl 
phenylbutylate, methyl benzoate, ethyl benzoate, propyl benzoate, 
butyl benzoate, octyl benzoate, cyclohexyl benzoate, phenyl 
benzoate, benzyl benzoate, cellosolve benzoate, methyl toluate, 
ethyl toluate, amyl toluate, ethyl ethylbenzoate, methyl anisate, 
ethyl anisate, ethyl ethoxybenzoate, diethyl phthalate, 
diisobutyl phthalate, diheptyl phthalate, dineopentyl phthalate, 
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y-butyrolactone, Y~ va l er °l actone ' coumarin, phthalide, diethyl 
carbonate, trimethyl orthof ormate, ethyl orthof ormate, etc.; (f) 
C 30 or lower inorganic esters such as methyl borate, ethyl 
borate, methyl silicate, ethyl silicate, butyl silicate, butyl 
titanate, butyl phosphate, trimethyl phosphite, diethyl 
phosphite, di(2-phenyl) phosphorochloridate, dimethyl sulfate, 
diethyl sulfate, etc.; (g) C 2 -C 25 ethers such as methyl ether, 
ethyl ether, isopropyl ether, butyl ether, amyl ether, 
tetrahydrof uran, anisole, diphenyl ether, ethylene glycol 
dimethyl ether, ethylene glycol diethyl ether, ethylene glycol 
diphenyl ether, 2 , 2-dimethoxypropane, etc.; (h) C 2 -C 20 acid amides 
such as acetamide, benzamide, toluamide, etc.; (i) C 2 -C 20 acid 
halides such as acetyl chloride, benzoyl chloride, toluyl 
chloride, anisic chloride, phthaloyl chloride, isophthaloyl 
chloride, etc.; (j) C 2 -C 20 acid anhydrides such as acetic 
anhydride, etc.; (k) C 2 -C 20 amines such as monomethylamine, 
monoethylamine, diethyl amine, triethylamine, tributyl amine , 
piperidine, tribenzylamine , aniline, pyridine, picoline, 
tetramethylethylenediamine, etc.; (1) C 2 -C 20 nitriles such as 
acetonitrile , benzonitrile, tolunitrile, etc.; (m) C 2 -C 20 thiols 
such as ethyl mercaptan, butyl mercaptan, phenylthiol, etc.; (n) 
C 4 -C 25 thioethers such as diethyl thioether, diphenyl thioether, 
etc.; (o) C 2 -C 20 sulfones such as phenyl methyl sulfone, diphenyl 
sulfone, etc.; (p) C 2 -C 24 silicon-containing compounds such as 
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phenyl trimethoxysi lane, phenyl triethoxysi lane, phenyl tributoxy- 
silane, vinyl triethoxysilane, diphenyldimethoxysilane, diphenyl- 
diethoxysilane, phenyldimethylmonoethoxysilane, triphenylmethoxy- 
silane, hexamethyl disiloxane, octamethyltrisiloxane, hexamethyl- 
cyclotrisiloxane, trimethylsilanol, phenyldimethylsilanol , 
triphenylsilanol, diphenylsilanediol, etc. can be given. 

Two or more of these electron-donating compounds can be 
used. Preferable ones among them are organic esters, inorganic 
esters, silicon-containing compounds, etc. 

The catalyst preparations used in this invention are not 
specially restricted, for instance, the following examples can be 
given . 

A method wherein magnesium halides, halogenated titanium and 
the above electron-donating compounds are contacted by 
copulverization, or by dispersion or dissolution in a solvent to 
obtain a catalyst component, a method wherein composites of 
magnesium halide and organic or inorganic compounds ( the above 
electron-donating compounds may be included) are prepared and 
successively contacted (may be replaced one by one) to obtain a 
catalyst component, a method wherein the above electron-donating 
compounds are contacted with magnesium compounds (including 
titanium compounds) , contacted with titanium compounds 
simultaneously or in a later step and/or halogenated to obtain a 



catalyst component (the use of titanium compounds is included in 
any step), etc. can be given. 

The above catalyst component may also be prepared by a 
method of supporting materials commonly used as catalyst 
carriers, e.g., on or impregnating them into, e.g., silica or 
alumina . 

The quantities of ingredients in the component (A) are any 
ones .so long as the effects of this invention are recognized, but 
commonly the quantities are preferably in the following ranges. 
The content of magnesium in the component (A) is in the range of 
0.1 to 1,000, preferably 2 to 200 by mole ratio to titanium, the 
content of halogens may be in the range of 1 to 100 by mole ratio 
to titanium, the content electon-donating compounds, if any, may 
be in the range of 10 or less by mole ratio to titanium, 
preferably in the range of 0.1 to 5. Typical organo-aluminum 
compounds are expressed by the following formula (II) to (IV) in 
this invention. 

A1R 8 R 9 R 10 ( I:c > 
R^R^AI-O-AIR^R 14 (HI) 



I 

[jAl-OI- 



R 1 » 

R ■»- ( A 1 - O ) A I < R ") . (IV) 



In the formulas (II), (III) and (IV), R 8 , R 9 , R 10 may be identical 
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or different and are C 12 or lower hydrocarbyls , hydrogen atoms or 
halogens, but at least one in these groups is hydrocarbyl; R 11 , 
R 12 , R 13 , R 14 may be identical or different and are C 12 or lower 
hydro-carbyls . R 15 are C 12 or lower hydrocarbyls, and n is an 
integer of 1 or more. As typical organo-aluminum compounds 
expressed by formula (II), trialkyl aluminums such as triethyl 
aluminumn, tripropyl aluminumn, trihexyl aluminumn and trioctyl 
aluminumn, etc., alkyl aluminumn hydrides such as diethyl 
aluminumn hydride and diisobutyl aluminumn hydride, etc., and 
alkyl aluminum haldies such as diethyl aluminum chloride, diethyl 
aluminumn bromide and ethyl aluminum sesquichloride, etc. are 
given. As typical organo-aluminum compounds expressed by formula 
(III), alkyl dialumoxanes such as tetraethyl dialumoxane and 
tetrabutyl alumoxane, etc. are given. Aluminoxanes are expressed 
by formula (IV), and they are polymers of aluminum compounds. R 15 
includes methyl, ethyl, propyl, butyl, pentyl, etc., and is 
preferably methyl, ethyl, n is preferably 1 to 10. J_b 

In these organo-aluminum compounds, tr ialkylaluminums , 
alkyl-aluminum hydrides and alkylalumoxanes are preferable 
because they give preferable results. 

In the polymerization of olefins, the amount of organo- 
aluminum compounds in a polymerization system is commonly 10~ 4 
mmol/L, and suitably 10" 2 mmol/L. Their use ratio to titanium 
atom in the solid catalyst component is commonly 0.5 or more, 
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preferably 2 or more and especially suitably 10 or more by mole 
ratio. If the amount of organo-aluminum compounds is too small, 
this causes a sharp reduction of polymerization activity. If the 
amount of organo-aluminum compounds in a polymerization system is 
20 mmol/L or more and the ratio to titanium atom is 1,000 or more 
by mole ratio, the catalyst properties are not further improved 
even if these values are high. 

, The component (C) of catalysts used in this invention is 
acetal compounds having a structure expressed by the following 
general formulas. 



where R 1 , R 6 are hydrocarbyls, preferably Ci-Cg aliphatic 
hydrocarbyls, and more preferably C 1 -C 3 straight-chain aliphatic 
hydrocarbyls, R 1 and R 6 may be bonded to each other by chain 
aliphatic hydrocarbyls. Methyl, ethyl, propyl or ethylene group, 
etc. can be specifically given. R 2 -R 5 are hydrogens, 
hydrocarbyls, halogenated hydrocarbyls or radicals of compounds 
containing heteroatoms, all or a part of R 2 -R 5 may be same or 
different and all or a part of R x -R 6 may form a ring. R 2 -R 5 are 
preferably hydrogen atoms, C 1 -C 20 hydrocarbyls, Ci-Cao halogenated 
hydrocarbyls, radicals of compounds containing heteroatoms in 
Group 3B to Group 7B of the long-period periodic table, and more 




( i ) 
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preferably C^-C^ hydrocarbyls, C^-C^ halogenated hydrocarbyls , 
hydrogen atoms or radicals of compounds containing heteroatoms in 
Group 3B to Group 7B of the second to fourth periods of the long- 
period periodic table. 

As specific examples of R 2 -R 5 , hydrogen atoms, (a) 
hydrocarbyls such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, s-butyl, t-butyl, neopentyl, phenyl, 4-methylphenyl, 4- 
f luorophenyl , cyclo-hexyl, norbornyl, norbonenyl, adamantyl, 
etc.; (b) halogenated hydrocarbyls such as monof luoromethyl , 
dif luoromethyl, trif luoro-methyl, monochloromethyl, 
dichloromethyl, trichloromethyl, mono-bromomethyl , 
dibromomethyl, iodomethyl, 2-f luoroethyl , 2, 2 -dif luoro-ethyl , 
2, 2, 2- trif luoroethyl, 1, 2, 2, 2-tetraf luoroethyl, 1,1,2,2,2- 
perf luoroethyl, 2-chloroethyl , 2, 2-dichloroethyl , 2,2,2- 
trichloro-ethyl, 1,2,2, 2-tetrachloroethyl, 1,1,2,2,2- 
perchloroethyl, 2-bromoethyl, 1 , 2-dibromoethyl, 2-iodoethyl, 
etc.; (c) fluoro, chloro, bromo and iodo; (d) alkoxy groups such 
as methoxy, ethoxy, propoxy, butoxy, t-butoxy, phenoxy, etc.; (e) 
radicals of compounds containing elements in Group 4B, such as 
trimethylsilyl, triethylsilyl , trichlorosilyl , trimethylgermyl, 
triethylgermyl, trichlorogermyl , etc.; (f) cyano, isocyano, 
carboxy, amino, thiol groups, etc. are given. J_6 

As specific examples of acetal compounds except for their 
OR 1 , OR 6 part, in addition to the above compounds, compounds 
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having an unsaturated f ive-membered ring in the molecule, such as 
lH-indene, 9H-f luorene, lH-cyclopenta [a] pentalene, 1H- 
benz (f ) indene, 1 , 4-methanobiphenylene, etc. and compounds derived 
from them can be given. 

Specific examples of such compounds are compounds shown 
below, and they may also be compounds given by fusion of two or 
more molecules (e.g., Diels-Alder products), respectively. More 
specifically, they are 5, 5-dimethoxy-l, 3-cyclopentadiene, 5,5- 
diethoxy-1, 3-cyclopentadiene, 1, 4-diethyl-2, 3 -dimethyl -1 , 3- 
cyclopentadiene, 2-t-butyl-5, 5-dimethoxy-l, 3-cyclopentadiene, 2- 
t-butyl-5, 5-diethoxy-l, 3-cyclopentadiene, 1,2,3, 4 -tetraphenyl- 
5, 5-dimethoxy-l, 3-cyclopentadiene, 1,2,3, 4-tetraphenyl-5 , 5- 
diethoxy-1, 3-cyclo-pentadiene, 1, 4-trimethylsilyl-2 , 3-diphenyl- 
5, 5-dimethoxy-l, 3-cyclopentadiene, 2, 3-trimethylsilyl-l , 4- 
diphenyl-5, 5-dimethoxy-l, 3-cyclopentadiene, 1,2,3, 4-tetraf luoro- 
5, 5-dimethoxy-l, 3-cyclopenta-diene, 1,2,3, 4-tetraf luoro-5, 5- 
diethoxy-1, 3-cyclopentadiene, 1,2,3, 4-tetrachloro-5 , 5-dimethoxy- 
1, 3-cyclopentadiene, 1,2,3, 4-tetrachloro-5, 5-diethoxy-l, 3- 
cyclopentadiene, 1,2,3, 4-tetrabromo-5 , 5-dimethoxy-l, 3- 
cyclopentadiene, 1,2,3, 4-tetrabromo-5, 5-diethoxy-l, 3- 
cyclopentadiene, 1,2,3, 4-tetrakis- ( trif luoromethyl) -5,5- 
dimethoxy-1, 3-cyclopentadiene, 1,2,3, 4-tetrakis- 
( trif luoromethyl) -5, 5-dimethoxy-l, 3-cyclopentadiene, 1, 1- 
dimethoxy-lH- indene, 1, 1 -die thoxy-lH- indene, 2, 3-diphenyl-l , 1- 
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dimethoxy-lH-indene, 2, 3-diphenyl-l , 1-diethoxy-lH-indene, 
2,3,4,5,6, 7-hexachloro-l, 1-dimethoxy-lH-indene, 2,3,4,5,6,7- 
hexachloro-1, 1-diethoxy-lH-indene , 9, 9-dimethoxy-9H-f luorene , 
9, 9-diethoxy-9H-f luorene, 3-bromo-9, 9-dimethoxy-9H-f luorene, 3- 
bromo-9, 9-diethoxy-9H-f luorene , 2,3,4,5,6, 7-hexahydrido-7 , 7- 
dimethoxy-lH-cyclopenta [a] pentalene, 9, 9-dimethoxy-l , 4- 
methanobiphenylene, etc. are given. 

The amount of component (C) is component (C) /component (B) = 
0.01-5, preferably 0.02-1 by mole ratio. 

The olefins used in the polymerization are C 20 or lower 
olefins, and ethylene, propylene, 1-butene, 4-methylpentene-l, 1- 
hexene, 1-octene, styrene, etc. are given. In carry out the 
polymerization, these olefins may be homopolymerized, or two or 
more olefins may be copolymerized . (e.g., copolymerization of 
ethylene and propylene) . 

In carrying out the polymerization, the invented solid 
catalyst component, organo-aluminum compounds and acetal 
compounds may be introduced into a polymerization vessel 
separately, or two or all of them may be previously mixed. 

The polymerization can be carried out either in a liquid 
monomer or in a gas phase. The polymerization can be carried out 
in any of batch, semicontinuous or continuous process. To obtain 
polymers having a practicable melt fluidity, a molecular weight 
regulator (commonly hydrogen) may be allowed to coexist. The 
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polymerization temperature is commonly -10°C - 180°C, practically 



There are no intrinsic restrictions of this catalyst system 
on the existence of prepolymerization, shape of polymerization 
reactor, control method of polymerization, posttreatment process, 
etc., thus all well-known processes can be used. 

5. Actual Examples 

This invention is illustrated in more detail by examples 
below. Moreover, the heptane index (abbreviated as HR below) 
indicates the residue {%) after a resultant polymer is extracted 
for 6 hr with boiling n-heptane. 

The moisture of all compounds used in the preparation of 
solid catalyst component and polymerization in the examples 
(organic solvents, olefins, hydrogen, titanium compounds, 
magnesium compounds, acetal compounds, etc.) is essentially 
removed - 

Furthermore, the preparation and polymerization of solid 
catalyst component was carried out with essentially no moisture 
and in a nitrogen atmosphere. 

[Actual Example 1] 

[Preparation of solid titanium catalyst component (A) ] 
1.71 g of anhydrous magnesium chloride, 9 mL of decane and 
8.4 mL of 2-ethylhexyl alcohol were reacted by heating at 130°C 
for 2 hr to become a homogeneous solution, then 0.39 g anhydrous 



20°C to 130°C. 
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phthalic acid was added into this solution, stirred and mixed at 
130°C for additional 1 hr to dissolve the anhydrous phthalic acid 
in said homogeneous solution. The homogeneous solution thus 
obtained was cooled to room temperature, then totally dropped 
over a period of 1 hr into 72 mL titanium tetrachloride kept at - 
20°C. After the dropping was finished, the temperature of this 
mixed solution was raised to 110°C in 4 hr, when it was attained 
to 110°C, 0.96 mL of diisobutyl phthalate was added, therefrom 
the mixture was kept at the same temperature for 2 hr under 
stirring. After 2 hr reaction was finished, the solid part was 
taken by filtration, fully washed with decane of 110°C and hexane 
of room temperature until no free titanium compounds could be 
detected in the washing, and then dried under reduced pressure. 
[ Polymerization] 

To a 5 L stainless steel autoclave, 20 mg of the solid 
component (A) prepared by the above process, 21.5 mg of 1,2,3,4- 
tetra-chloro-5, 5-dimethoxy-l , 3-cyclopentadiene and 91 mg of 
triethyl-aluminum of component (B) were added, subsequently 380 g 
of propylene and 0.03 g of hydrogen were introduced. 

The autoclave was heated to keep the inner temperature at 
70°C. After 1 hr, the content gases were released to terminate 
the polymerization, resulting in 217.1 g of polypropylene powder. 
The polymerization activity was 10,900 g/g solid catalyst 
component'time . The heptane extraction residue (HR) was 96.2%. 
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[Comparative Examples 1-2, Actual Examples 2-7] 
The preparation and polymerization were similarly carried 
out as in Actual Example 1 except that the kind of employed 
catalyst components (C) was changed as shown in Table 1. Results 
are shown in Table 1. 

[Actual Examples 8-10] 

The preparation of catalysts and polymerization were 
similarly carried out as in Actual Example 1 except that the kind 
and amount of employed catalyst components (C) were changed as 
shown in Table 1. Results are shown in Table 2. 

[Actual Examples 11-16, Comparative Examples 3-4] 
[Preparation of solid titanium catalyst component (A) ] 
20 g of anhydrous magnesium chloride and benzoyl chloride 
were put into a 1 L cylidrincal vessel packed with 10 ram-diameter 
ceramic balls in apparent volume, and then copulverized for 12 hr 
with a vibrating ball mill at an amplitude of 9 mm. 

Separately, 120 mL of toluene, 83 g of titanium 
tetrachloride and 65 g of di (2-phenylphenyl) phosphorochloridate 
were added into a flask of 500 mL in inner volume, and then 
reacted by heating at 60°C to become a homogeneous solution- The 
above copulverized solid matter was added into this solution, and 
then stirred at a temperature of 60°C for 2 hr. 

The solid was filtered, washed with toluene, dried at 30°C 
under reduced pressure to obtain a solid matter. 
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[Polymerization] 



13. 



When the polymerization was similarly carried out under same 
conditions as in Actual Example 1 with 20 mg of the above solid 
component as component (a), 21.5 mg of 1 , 2 , 3 , 4-tetrachloro-5 , 5- 
dimethoxy-1 , 3-cyclopentadiene as component (C) and 91 mg of tri- 
ethylaluminum as component (B) , the polymerization activity was 
3, 800 g/g solid catalyst component-time and HR was 94.3%. The 
polymerization was carried out by merely changing component (C) 
since (Actual Example 11). Results are shown in Table 3. 

[Actual Example 17] 

To a 5 L of stainless steel autoclave, 9 mg of the solid 
component (component A) obtained in Actual Example 1, 150 mL of 
triisobutylaluminum (component B) and 15 mg of 1,2,3,4- 
tetrachloro-5, 5-dimethoxy-l, 3-cyclopentadiene (component C) were 
added, subsequently 400 g of isobutane was added and stirred at 
70°C. Hydrogen was added so that its partial pressure became 2 
kg/cm 2 . Ethylene was added so that its partial pressure became 5 
kg/cm 2 and then continued to feed so as to keep this partial 
pressure . 

After 1 hr, the polymerization was finished by purging the 
content gases. 176 g of a white odorless polyethylene was 
obtained. The polymerization activity was 3,900 g/g solid 
catalyst component-time . 

[Actual Examples 18-20] 
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The polymerization were similarly carried out as in Actual 
Example 17 except that the kind and amount of employed catalyst 
component (C) were changed as shown in Table 1. Results are shown 
in Table 4 . 

(6) Effects 

As described above, olefin polymers having extremely high 
stereoregularity can be obtained in a significantly high yield by 
the invented process. It is very useful in the economical 
production of olefin polymers. 
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IV. Simple Illustration of the Figures 

Fig. 1 is a flowchart in preparing catalysts involved in 
this invention. 
Figure 1 : 



( A ) 2 £ & S & %Q 
< T i it * ft Q) > 

Mg it^to® 

( b ) =fr m & m & 

( » m a i (§ ) 

to m = &ft(2) 

R* -n rr-R 4 

r 1 -^ y-n> 




a 
R' 



o 
R* 



@- 



[Keys : 

1. (A) Transition metal component 

2 . Ti compounds 

3 . Mg compounds 

4 . Halogen compounds 

5. (B) Organometallic component 
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Organo-aluminum compounds 
(C) Third component 
Contact 
Olefins] 
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15.03.89-JP-O63389 (27.09.90) C08f-04/65 C08M0 
Polymerisation of olefin(s) - using mixt. of solid contg. titanium, 
magnesium and halogen, organoralumlnium cpd., and an acetyl 
cpd. as catalyst 

C90-M6709 


A(2-A, 2-A6B, 2-A10, 4-G1A) E(5-B2, 5-B3, 7-A4, 7-H, 1 
10-A23, 34-B3, 35-K3) 


All or some of R ! -R* can be bonded to form a ring. 

USE /ADVANTAGE 

High stereoregular olefin polymers are produced in high 
yield. 

EMBODIMENTS 

Molar ratio of (C)/(B) is 0.01-5, pref. 0.02-1. 

Olefins to be polymerized are ethylene, propylene, 
butene-1, 4-methylpentene- 1 , hexene-1, octene-1 or styrene. 

EXAMPLE 

1.71 g MgCl 2 , 9 ml decane and 8.4 ml 2-ethylhexylalcohol 
were reacted at 13U W C for 2 hrs and to the thus-pred. soln. , 
0.39 g phthalie anhydride was added and the mixt. was 
stirred at 130°C for 1 hr. The soln. was cooled to room temp, 
and added to 72 ml T1CI4 maintained at -20°C over 1 hr. 

To the mixed soETTTTeated to 110°C, 0.96 diisobutylphtha- 
late was added over a period of 4 hrs and the mixt. was 
stirred at 110°C for 2 hrs. The solid prod. obtd. was washed 
with decane (110°C) and hexane (room temp.) and dried to 
give the solid Ti catalyst component. 

To an autoclave, 20 me: of the Ti catalyst component. 
_ LT02242804-A + 


Polymsn. of olefins is effected using a catalyst consisting of 
(A) a solid component contg. Ti f Mg and halogen as 

essential components; 

IB) an organoaluminium cpd. ; and 
(C) an acetal cpd. of formula (I). 

R3 n — n R4 

(I) 

O O 

R l and R 6 = hydrocarbon residue; and 
r2-rs = h , hydrocarbon, halogenated hydrocarbon or 
residue of a hetero atom-contg. cpd. 
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21 . 5 mg l,2,3,4-tetrac hloro- 5 , 6-dimethoxy-l .Jricyclopenta- 
dieneT^OjgTrtjAlV 380 g propl^^he"and 0~ 03 g H 2 were 
suppTtilTand" reacted at 70°C for 1 hr to give 217.1 g poly- 
propylene powder (yield: 10900 g/g. solid catalyst component, 
hr ) . ( lOppW 78WFAD wgNoO /0) . 
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